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g TI'J.‘IEV Investigation of the hmincscence and ltimﬂ.lted oniuim lpoctn ofditfo. '
rTent CaFp crysta]s doped with U . '

. SOURCE: Optilra 1 spektrokopiya, V. 16, no. 3, 196u, 5)6-556

'-,TOPIC TAGS: stimulated emissiom, l.aser, ureniun ion luninescence, trivalent ura.n1
trivalent uranium emission, trivalent uraniuza luminescence, calcium tluoride

IR ura.xiium doped calcium fluoride luminescence center, lasing center

“ABSTRACT: Investigators (P.P.Sorol'.in ené M.J.Stevensm,!‘bya.Rev.mtters,‘)',557,1950
_and Adv.in Quent.Electr.65, 1951) have observed stimulated emission (laser. output)
from CaFp :U7T crystals, dbut in different specimens exhibit different wavelengths
(2.5, 2. 6 ané. 2.2 mu$ These aifferences ere attributed to different symmetry .
- of the. ield cbout the U}" ias in the crystal lattice. The suthors investigated & .
different cw?-u}* crystals grown at the Institute of Crystallogrsphy of the

" Acadeny of Sciences; same lased anly at 2.5 or 2.6 my, dbut & few IW
, e:niblted stimulated emissic sinultaneously at 2.510 * 0.005 end 0.005 ﬁp.
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. These are referred to as "mixed" crystals. In view of tﬁé desirability in nané_
- cases of having a laser with several wavelcngths in the present work there were . -
' ‘studied ond ccmpared the luminescence and stimulated emissian spectra of the "mixed" .

o f ' crystals ond, for camparison, of the "single-wavelength' crystals. ‘The luines-

‘cence spectra were recorded under infrared flash tube excitation by means of a ZMR- .
‘3 pirror monochranator equipped with an InSb detector. The spectra were recorded
" at @ifferent temperatures in the range fram O t0 =175°C. - In the luminescence - .
' spectra af "mixed" crystals there appear lines at both 2.5 and 2.6 my; with de-
‘erease in temperature these became narrower, and the 2.6 mu line became relatively -
. nore intense. The same two lines, exhibiting the same temperature behavior, were :
" observed in the luminescence spectra of the "simple" crystals ylelding stimulated .
emiseion only at 2.6 mw It 1s inferred fram the behavior of the different crystals
that the "mixed" crystals may be regarded as a mechanical mixture of two different -
forms- of Ut 1ms , with different symmetry, which emit independently of - ane anothen

B This inference is supported by the results of measuring the temperature dependences a

of the lasing threshold for the "2.5 m, "2.6 mu', and "mixed" orystals: the
* -different types of‘U}" 1ons (centers) act as independent scurces of coherent . Lo
_ zfadiatim.' During the preperation of the present repartampe by J. Wittks, Z.Kiss,

-
~
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: " studies and swame of the scme 1nferences. Of-ig art. has: 2 figures.

| ASSCCIATION: nome
jo .- SUBMITTED: -31Mayd3 - ~DATE ACQ: O2Aprél ENCL: 00 Ay
R S8 CE: M : : MR REF SOV: 002 -~ 7 OIEER: O0% o
i Vo
B

DRI —

(R VTN

vy ‘ S
g : car'd 5/3
e -\-'f-)-»v-—w-wo. - .:V...‘-j,.- .f‘.‘.;-.-...—..———.___‘. _.. Lei - - SR

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441



"APPBOVED FOB RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344

L B

©CVCERIPRFEORIAREEY  TMHATSITIRITSIT NN B Ty vy

TG

v

g L 33976-65 Eﬁ:(;}/Esc(T)/T/éen(b)-e'_;P14451111p(;) : : o
| ACCESSTON FR: = AT4042137 L 5 8/2504/64/027/000/0111/0149 ’ 097

%‘Agiaqgev'Réksv’_A.lv;f‘: ". ;;;::' ;hte*'~ _7'. oL v ¢;?€2}}1

iy

e ,TiTLBé  ihe study of mdleculdrzBrbﬁnigﬁ t6tati6n‘of~condensed substances using the - .
o me:hoda of,combinatiop'scattering and  infrared absorption ¢A ’

,SOURCE: " AN SSSR. _ Fizicheski {nstitut. Trudy, v. 27, 1964, Issledovaniya po mol~ . -
| ekulyarnoy spek troskopii (Research in molecular spectroscopy), 111-149 S Y
f'TOPIC TAGS: . Brdw,hiéyn rdtational‘.‘ motién, molecular motion, molecular potentfal ‘bar-gr:'v/.

| rier, molecular rotation frequency, viscosity effect, spectral line widening,
“molecular in:eraction,;1nfrared‘abaorpcion.w ' S _ »

'ABSTRACT: The:study of molecular Brownian rotation represents one of the numerous = .. -

methods for the study of molecular interactions. ‘Particularly large vistas for . |

:! the study, by optical means, of the mechanism of orientational molecular motion in
1 liquids were ‘opened by a paper by I, 1. Sobel'man (Izv. AN SSSR, seriya fizich,,

' 17, 554, 1953), in which he studied the influence of random Brownian-type rota- -
tional motion of molecules on the width of spectral lines due to combination .
scattering. At the time of the start of this dissertation (1953 - submitted later

_to the Otdeleniye "Stroyeniye veshchestva" fizicheskogo fakul'teta Moskovskogo :

Cod  1/3 . .
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i “gosudarstvennogo universiteta {m. M.V, Lomonosova (Structure of matter department -

i of the Physics faculty of the Moscowjstate:univetaityo); there were no known ex= "

' perimental data which could confirm Sobel'man's conclusions. 1In addition, no.

;i one had ever tried to utilize the combination scattering and infrared absorption

"{: methods for the study of Brownian rotations of molecules. Consequently, the '

! author proceeded to 1) study;the_témpéta;ure,and phase dependence of the line

width icorresponding to different degrees of depolarization and band width; 2)

- develop a method for the determination of a mean molecular reorientation time; A

3) explain the way by which the intermplecular'interaction affects the rotational -

‘motion of the molecules; 4) clarify the character of molecular reorientations in U
crystalline substances; and 5) analyze the results obtained on the basis of ideas
known in the scientific literature. “The thesis describes the experimental part
of the combination scattering study of Brownian rotational molecular motions in

- 14quids, the :otaticnalvmoleculat—mdtion-in crystals, and the experimental study

- of the same effects using infrared absorption. The ay hor finds that the mean
molecular,reorientation'time in liquids is (1-10)+107"°% sec, which should be
compared with the molecular oscillation period ofy(1-2)~10'15 gsec. These results

are in fair agreement with the theory of molecular motion (Ya. I. Prenkel', So- L

braniye izbrannykh trudov (Collected Papers), vol. IIT, AN SSSR, 1950), according .

S
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! to which the molecules carry out_ogcillatpty'mbtion with respect to the "temporary”

‘i,_ec’;uilibrium position and go over ‘into new equilibrium positions over periods of P

i time which are‘significantlyﬁlargEr than the period of oscillation., Also, the line -

# ¢ (band) width is inversely proportional to the coefficient of viscosity. The po- i
! -tential molecular reorientation barrier found by the author coincides exactly with -

. the value of the potential barrier found during the determinations of the tempera- .
"} ture dependence of the viscosity coefficient. Finally, the author notes that all :

! the experimental data obtained in connection with the changes in line widths are

..i in.excellent agreéement with the theory developed recently by K. A. Valiyev (see, SR
Eskin, Optika { spektroskopiya, ' -

_?gle}g.; ZhETF, 40, 1832, 1961; K. A, Valiyev, L. D.
112, 758, 1962). “The author thanks his sponsor, Prof. Payel Alekseyevich Bazhulinj
: “The tests of the device

'.ﬁ.’ for constant interest and help during ‘the inveetigation. ) :
i for photographic recording were carried out together with G. V. Mikhaylov." Orig.

. art, has: 34 formulas, 24 figures, and 11 tables, v
Lebedeva AN SSSR (Physics institute, -

i ASSOCIATION: Fizicheskiy institut im. P. K.
- ENCL: 00 | SUB CODE: GP
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RALOV, 2.V.

he Sffect of Intermolacular Inté;'action on the ¥idth of Rauan Spe:vﬂsl
Lines in Liguids (Viiyaniys mezhuolekulyarnogo vzaiuodeystviya n2
shirinu liniy spektrov kombinatsionnogo rasseyaniya v zhidostyakh)

Ootika i spektroskopiye, 1959, Vol 7, Nr 2, pp 202 -207 (USSR)

1t #as shown earlier (Refs 3, 8) that the widtn of Raman lines of

‘benzene and n-dichlorcbenzens falls discontinuously on transition from -

' 1iquid to crystal phase; the change vus greatest in strongly depolarired

a study of the temperature depen

lines (degree of depolarization ~6/7). The present paper descrites
foncos (vetmeen -180°C and +209¢) of o

" the Ranan line widths of substances which vitrify at low temperatures:

card 1/3

2-methylpentane (T, = -1550°C) and 2-methylhexane (T; = ~11&°C), = The
results of measurements are shown in Fig 1:  the line widths decreasse
smoothly with lowering of taperature and are practically tempersture--
ind spendent in the vitrification region. 4s in tne cése of substAnces
which crystallize, the greatest change in the widths is observed in -
strongly depolarized lines (€ 26/7). At high tenparatures the widths

of devolurized lines are higher than those of polurized liges. Si::}lilar‘».;,‘:-
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50%/51-T-2-2/24
. The Zffect of Interuolecular Interaction on the Tidtn of Razen Spectral Lines ic
~Liguids o : :

* observations wers nade by earlier workers (Refs 1, 2, 4j+s The R
.~ temperature dependence of tho Raman line widths cin be used to detomine
the mean re-orisntation time of & molecule in u liquid. TFor this purposs .
1t is necessary to separete out the broadening due to rotatinnal motion
- of the molecule in liquid fram the total width of a dezolarized lins.
This broadening is, in fact, equal to ths difference between the Ra:san
. _ line widths in the liquid and solid phases (rotitional motion does not
. ~ occur in the latter). ‘able 1 gives the estimites of the ©weAn re-
] orientation time of wurious molecules in liquid phase at 20°C. For
2 -methylpentans this time is- 3.5 x lc'IZSec an’ for  2-mathylhersne
it 15 7.5 x 10"}%sec. 'The author stuaied also ths Rsen spectrur of
eath 1 alcohol. The temperature dependence of the Reman line widtns of
this alcohol (Fig 2) is the same as that of ron-volar molecules. The
fledn re-orientation time of an ethyl alcohol molscule at 20°¢ was ss%imate?
to bs 5 x 16-12ge¢. Fig 3 shows the devendsnce of the midth of deéolar,i.ze:}’
Re an lines (@ % 6/7) of 2-methylhexane, 2-methylpsntane and benzene co
1/, vhere W is the viscosity of the solution. Ythin the experimentai
: error the deoolarized line width is a linear function of l/v'L This :
Sard 2/3 ) . .

=T e
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S0V/51-7-2-9/34
Tne Bfi'ecﬁ of Intermolecular Interaction on the Wiath of Ramarn Spectral Lines in
' Liquids

ates that in the region 0.1-0.001 poises viscosity of homogensous :
xix:ii;;oz:r liquids is a lfnear function of the mean re-orientation time
of the liquid molecules. the author tound also that tne potential ’
barriers U in Frenkel'!s theory of viscosity (Refs 15, 16) are identical .
with the potential bvarriers Uj in re-orientation of mploculosi in liquids ..
( the Uy values were deduced from the Raugn line widths). Ac‘nm‘lodgnonfs
are made to Prof. P.A. Bazhulin who directed this work and to - "
1.1, Sobel'man and A,I, Osipov for their advice. There are 3 figures,
3 tables and 1t references, 13 of which are Soviet, 1 translation into
Russian and 2 English. : SRR

. SUEMITTED: MNoveuber 18, 1959
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St /2t pelation of widih of the combination 1fxe ad the ;
state of sggregation of substances. “P. A. Bazhulin and .
b e .- Doklady Akad. Noxk 3.59.K. K
S o ening of shz:ombinauou dispersion’ fin f
. 1 was studied as a fymetion’ o the rotational mol. motion dur-
P Ing the ljguid-s0 elsiol 6 Bénzeae at 18° In the Alquid
Lo phese mnd al—Bv]a e 2 > and of pdich
e ~at 85° and st 20°, Conversion of the fiquid to the cryst,
" state widened the lines considernbly. The total widenin
#1 g7 ¢ iy aflected by depolarization. : The fine width is reduc

* t0.0.2 to 0.33 of its value when depolarization has ptozruks’et‘i‘ .

1

 fo about 6/7 during the liquid — eryst. state, but the wi
only to 04 to 0.5

8 of the polarized lines (5 ~ <&1) changes
- at_the same conditions. - - w

5,
\v
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the "1ow" frequency Raman specgngm of crys

TITLE' Investlgatlon of
dldhlorohenzene ‘at varxous temperatures

po spektroskopiz. ‘AN SSSR, vyp. l 196u, 290-287 '
/4SS . : L

spectrographxc analysis ;

|
xCITED SOURCE. r..Komls.

’TOPIC TAGS Raman Spectrum, orgauic crystal,
chlorobenzene is ,
are measured: L

The

ine para-d1
of the spectrum
in the spectrum

" spectrum -of crystall
The pasic. parameters
ty ratios of the lines

© The "1ow frequency

. studied in the 320-123°K range.
‘frequenc1es, 1ine widths and’ intensx

Aresults are discussed.
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Mal'kov, E. N., Rakov, A V.

' Interference method ..for the detetminatic
ime of thin dielec*rid’bnd semiconductor
urements of thelr EﬁIck:nesses OW\ -

Optika 1 apektroskopiya, v. 18 no. u, 1965, 717-719

nductor film thin film} 1e1ectrlc film S
film thickness, 1nter erence method ’

for the measure
maller 4n (N -- wavelength, n --'re
thods are 111ustrated by Fig. 1 of the Enclosure ‘
and are based ‘on the interference of light in thin films. 1t . ea
be applied to dielectric and semiconducting 1ayere obtained b

R s y, St 14
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vacuum evaporation -into a transparent substrate. The method 18
,essentially based on simultaneously depositing-a-layer on the ex:*
- posed gubstrate, on .the -substrate covered with a mask, and on 2
: the same substrate. A?spectrophoto
: ference patt

ponding to the three ‘ f the film in i
..or reflected light. The measurement of the wavelengths‘and orders
. of the corresponding intérference‘fringeﬂmaxima.lThe regults o
= the ‘measurements of the nucleation time of amorphous dielectric
1¢ Sb,S f11ms on a substrate Wit = 1o are presented as an.
- le. The ' \ ' :
- thickness can
~ article has.:
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Fig. 1. . Measurement of nucleation time
" of thin films and of t}_\eir_‘t‘hidquqao;

" 4 = sectitn through the stepped film used
to deteminef‘:_ﬂ\e‘nmlmim time, b«
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Experimental Machine for Information (Cont.) ‘

PURPOSE: To describe the experimental 1nfonnatidn retriever
S computer of the Institute of Scientificilnfonnation,
Academy of Sclences, USSR. Lo R

" COVERAGE: The EIM (Eksperimental‘nayazﬁinformatsionnaya mashina)

: * experimental informatlion retriever 1s an improved and
modified version of the Model C80-1 sorting-computing
machine. The modifications consist of changes in the
memory system and in the data-sensing system, and "also

" 4n the addition of an electronic circult to permit an

" automatic retrieval of the desired information. o
Despite the simplicity, the machine is said to be capable
of storing almost any language data and code, and 1s
flexible enought to perform a variety of stored data
gsearches. There are no personalities'mentioned. The

. . footnotes contaln 2 USSR and 3 English references.
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: - , _ ,s/o44/61/ooo/ooa/oos/059
Logical synthesis of relay circuits ... c111/C3%3 T
H = f = .&,; = 3 = ; & s SV H ‘
rule: f 01 Y2 0 _nu‘f‘ 1 if Y2 o - The qu‘dr:, les ZI gnd ZIX’
at the outputs of wnich relays are connected,‘form go-valied inverse
r.-c. circuits - in their effect they arefequiyalent to an r.-¢.
circuits which is described by an‘expression f : X, where the point is
the sign for the series connection of the relay X with the contact
dipole ¥ which is inverse to the contact dipole . The cascuade .and )
parallel'connéction of n quadripoles ZII are equivalent to the following LX(
r.-c, circuits of normal type: Y1 T o+ X -and £ X, where 1 and
' L BN S
: 2: are the symbols,of the Boolean products and sums. . The cascade and

garallel,Connéction of qhadripoles have equal relay effect_- both
connectionskrealizerthe Boolean product of the inversionS'fk of the

contact dipoles fk’ k =-1,2.,,..nivThe parallél connection of the -

,quadripolesbhas the following property;valuable for the diminution‘of
the contact number: 1f the circuit contains & group of quadripolés'
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, : s/ 044}%1/000/008/00 /039
‘Logical synthe;xa of 'elay circuits ... C111/C353

'ZIIi for which bIIl = Z for all i, then it can be re;1¢ced by &

multipole, vquivalentbxn its relay gction, which possesseJ the - same
“two input points, & dipole Z , 8 contuct dxpole 22 and u0 many dlpoles

' 231 connected with the correspanulng reluys X ~agin the ori‘lnal

circuit. Some examples are consldered, ‘They 111ug trate the pOaslbllltj
of reducing the number of contacts in ecircuits of ducodero wnlch are
formed from re«=C- QUud"lpOles of type Z and ZII

ote of the ‘reviewer: 1) The . left uxaw1n~ ‘in figure shpwsfa_qdadri-r
, pole 2:1» the right one - Zg- In order %o ellmlruye the giscrepsncy
~between 115ure anc text either the cxaw1nbs of the quadripoles ZI and
ZIi or the ljetters b and a correapondlnb to them must be 1nterchanged.
2) The Smeols “i f | f P and W (" symbol for ‘series c‘onnvectionr

of sections of clectrxc cnalns") used in several formul as, heve no
correct upf;w*tlon. therefore, thc ;o"rulas aanua;n*nﬁ these symbols
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Logical synthesis of relay ciruits ... fl‘H/é”’ : / / )/ ”

have no cleur methematical sense.

' [Abstracter's note: Conmplete »tx"zms'lation'.]'
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. RAKOV, D._
par e ed;cal rev ...st.arials o

Pay more attention to the procbrament of & L ("(IRA 1!. :2)

. 1:60 Ja-F 61,
' Apt' delo. 10 v (BOTANICAL DRUG INDUSTRY)
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RDDBLI‘.G, G.M., 1nzh., RAKOV E. D., inzh. o i,
‘ . shinostroenie no.3:7-
Introducing multiple machining of parta Ma hinostroente frey 15:7)
My-Je 62, 7
d nQdesspoligrafmash®s - _
lo, sevro . (r!achine-shop pmctice)
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LT

. 0.M.; BOCHAROVA, T.V.; KISLIAK, L.M.,; (KOBEL'KOVA,
SHUGALJ::?{:; %Efogf'a.—n.; MANTAKEINA, 0.V.; SELSNOVA, 7..; YAGUPOWA,
Yo.l.; IVANOV, N.i.; RIBKIS, I.P.; KHOGHLOVA, P.To,; mmnA NI,
A.S.; FROIOVA, M.I.: BAKOVL’?;__!!., red.: HARCM':[“. A.M ;’m
KOLPAKOV, B.T., red.; DRMINA, V.N., red,; MELANT!YWV, A.H., tekn.
red. ‘ o : _ . ) ,

, commerce o R.S . a ste ical manuall Sovet-
Soviet commerce of the R,S.F,S.R,; a statist
Ek:;.;aotorgovna v RSPSR; »atatistighoskii _sbornik.v “o»"&?i‘&{;:lo)
stat, 1zd-vo,'1956.‘ 342 pe , - \MIBA 113/

1 méaiar (1917-  R.S.P,S.R,) TSentral'noye étatis?icheskoyn
‘upra‘vloniYQ- ‘ V, E V_.r(Comercial statistics) o
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i-ixbr, @éi ﬁeé Chém Inst in iptlero?, Hazéu} Stote U, S,
;"'DiFOR moments. of c"“ﬂs of ;rlz‘osphbric, fhbsyixorcus, and ;hos;;;*.‘r:.nié 2nids, " IA!
'oj;del'- i finuk, Ho. 3, 1950. Sutmitled 12 July 194{1..‘ : R

. @B-U-13533 (in AKEUZOV's folder)
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ZEZIN, FLA.; RAXOV, I.D.; POPOV, N.T.

{flaze in

Automatic control for changing the direction of the '

pot furnaces. Stek.i ker. 18 no. 8:18-22 Ag '61. (MIRA 14:8)
(Automatic control)  (Glass furnaces)
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PCUENICHEYY, A.A., inghener; RAECV, I,L,, inshener.
' -

Ventilationshaft ginking at the "Butovoltaia-Glubonu;I;:n;é"7) o
‘Snakht.stroi. no.}:20=26 Mr '57. , R ¢ \ :
(Donets Banin--Shaft sinking) (Mine vent 1}gtion v »
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DAVIDOV, M.P,; TYURKYAN, R,A,; RAKOV, L.L,

leted nhaft wvere sunk in one moath,
How 241 meters of comp | wiad 10:7)

Shakht.strol. no.5: 25-28 My '57.
' (Shaft sinking)
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RAKOV, I.M,, kand.med,nauk
M,
Mized tumors of the oalate

[witn su:z:a:y in bg"isn] Tegs.cto-rin.
19 no.b: 73-76 J1-Ag '57. .

(MIRA 10: 11)

1. Iz oto-larlngologichenkoro otdoleniyn modlko-nanlzarnoy chanti
Chelyablnskogo zavoda. ,

(PALATR, nooplaamn
mixed tumors. clin. aspectn, dtag. & surg.)
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Intubation with a traohoobronohoncope prior to a trachestomy for
- tho compresslon an. displncerent of tho trachea during a patho=

1ogleal prooonu. Zhur. ush., rloa. i gor. bole 24 no.2066=068 .
- Mre=Ap V64 ‘ v ‘ . (‘11?.& 18:1)

1s Iz kliniki bolumny ukhn, gorlu 1 nosa (zav, = kand, mod. =
" nauk - I....Iw'ov) hamorm/akogn nudlwinskcgo Inatitutas
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RAYOV, I. M.

37673 ] pishchovodnykh svishchakh. vestnik otokinolakingologii
. 1949 No. 6, s. 53-57- bibliogk 16 naxv.

. So. Letopls! Zhurnalnykh Statey, Vol. 47, 1949

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0013441



"APPROVED FOR RELEASE: Tuesday, August 01 2000 CIA-RDP86-00513R001344

NI RS UTRGAURT 2

‘* C - __ATERH;

T3 s i

i ‘_.__—..___“

i s HAKODV, I.Ya., inzh.
o . AR YOY LR inzh ARGV, 2 o ilay,
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B

RAKOV, K.A., inzh.; NECHAYEV, V.A., inzh.; PIGALEV, V.P., inzh.

' ' f 650 C in an
Use of 300 atm. steam pressure and. temperatures o _
e:scperimzntal boiler of the all-Union Heat Engineering Institute,

Elek.sta. 34 no.2:7-12 F '63. - (MIRA 1634)
, N (Boilers) R
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_RAKOV, K. A.  (Cand. Tech. Sci.)

"Development of the Thermo-technical bases of Super-high-output Boiler Sets

. for Super Critical Pressure.”

report presented at a Conf. on Nev Types of Equipment for Unitptype Pover Stations
Ewploying Super-critical Stesa Conditions, Fower Inst, Acad. 8ci. UB3R, Moscow,
14-16 May 1958. , S : : B

(brief account of report pa appears in Teploenergetika, 1958, No. 9, p. 92-95)

All-Unlon Thermo-Technical Inst,

- D T S AR S
Y YL S A TR T S R, S A PR Sy
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a£3MUTLNH, Stepan slekssudrovich; KhNAYSY, A.A., kendidat teikhni-heskikn
nsuk, retsentzent; Sboiland kandidat tekhnicheskixi rauk,
ratsenzent; AUFIUZRAT(7,1.Ys,, doktor tekhni:heskikh zauk, prolesscr,
redaktor; MODZL', B.I., tekhnicheskiy redsxtor B

[Cutlook for the development of stesa axi ges turbioes of electric
pover plants; thermodyusmic, technicsl snd economic studies] Parepeke

“tivy regvitiis parovykh i gezovykh turdin elektricheskikh atantail;
termodinsuicheskie i tekhniko-ekoncmicheskie icsladovaniis. Hosrve,

Gos .nsuchno=tekhn.zd=vo manhinostroit.lit-ry, 1957. 219 p. _ :
- (Turbines) ‘ oo (MLas 12:10)
(Slectric power plauts)
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) . 2 R oy PES Looymd il [ pLorim
i, Yu.oM., kenaldat tekhnich=skikn nnuk, hﬂvlf‘?y U, ”’??1333»0” A
Akivh nauk; RAKONodeeda g bRniidat Lalkhaichesiikl gank; SIATHINGY . ol
. e Ty . = e P ) ~at ]
inananer; DELGAKOVA, H.V., inzhener] TARITUTA, Y . fazhener

Hnaultsr £ thﬁrnochn@icul teatu‘anbaiance«through boller A% 215,an2.:2?
ntn. Tepleenarpatika 3 no.8:10-13  Ag fﬁﬁl‘ ; : ,(H?RA 9110
fl.Vannoyuznyy'nrvlctdkhﬁichgnkiy fnatitut ;mehi D .arzhinﬁkoga i Moskav-
B pkoya ntdaleniye TSantraltaoge ketleturbinnope iﬂatituta, -

o o .(Boilern) 7 ' S -
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KROL, L. B., PANASENKO, M. D. (Masters of Science) andBULCAKOVA, N. V. Engre

RAKOV, K. A.,

. ' : with ¢ o1 - Tery High Steam
» {mental Boiler Plant with 'Once Through' Boiler for Jery K :
Para&nﬁ;'igoo ata, 600° C)," paper presented at yhe ‘St.h World Power Copfexfence,

Vienna, 1956
In Branch # 5
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Subject '+~ USSR/Engineering S R
 gard 1/1  Pub. 110-a - 1/21° G

Authors ~ : _Rakov, K. A., L. B, Krol', I. B. Varavitskiy, V. M.
S - “BYmaN,TXAndidats of Tech. Sci. o s
j T1t1e" ©: Some pfobleﬁs'Qf»de$1gnihg'iarge ohée;throﬁgh,boilers
P - of super-pressure type. e L S
: i:Pe’riodicavl i Tepioénergéti_ka, 8, 3-10, Ag .1956-

“Abstract = : The authors glve recommendations for the design of the
- " above bollers, based on tests with the experimental VTI.
boiler (up to 300 atmospheres and 600°C), as well as on
the Joint work of Organenergostroy and VTI Institutes 1in
- 1954-1955. The article is 1llustrated by 7 diagrams of
" boilers of supercritical pressure. . -. -

Institutions: All-Union Heat Engineering Institute (VTI) and All-Union
S Trust)for the Construction of Power Plants (Organenergo-
stroy). : o - ' .

. Submitted : No date
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| , L AID P - 4953

~ Subject - : USSR/Engineering - . » S
‘card 1/ Pub. 110-a - 2/21 S

Authors . Kostrikin, Yu. M., Yu. O. Novi, K. A. Rakov, Kandidats

_of Tech. Sci., G. 1. Aleynikov,»ﬂ. V. Bulgakova, V. A. -
Taratuta, Engineers. = - T T

Title : Results of thermal and chemicalfteste:of a once-through
‘ ' boiler of 215 and 300 atmospheres. o

periodical : Teploenergetika, 8, 10-13, Ag 1956

‘Abstract : Data are glven on the quality of steam supplied by an

' once-through boiler operating at 215 and 300 atmospheres.
The boiler is fed by the turbine condensate mixed with '
the cooling calcium-bicarbonate water. ~The design and
performance of boilers of near ¢ritical and super '
critical pressures are discussed, and various related
problems are examined. 4 diagrams. 3 peferences.

g LR A DA O UL O I IR 20 R AT -
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S : o AID P - 4
~ Teploenergetika, 8, 10- 13:; Ag 1956 S 73

.Card 2/2  Pub. 110-a 7f' 2/21 R R

: ,Institution : VTI (All Union Heat Engineer'ing Instltute) and TSKTI
o (Central Institute for Bollers and Turbines), Hoscow
Branch : '

| fSubmitted i No date
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DAVIDOV, A.A., inghener; SHWUKLER, B.l., inshener; JHIVOTOV, A.P., inzhener;
' RAKOV, K,A., kandidst tekhnicheskikh nauk. .

pheapt 3 Bt

Dynamic characteristice of once-through-type boilers.

Teploenergetika 3 no.ll: 19-25 ¥ '56. (MLRA 9:12)°

B O ﬁonkonkoyé otdeleniye lotiozurbinnogo inof!tun 1 hnoﬂ:m'
_ tepoltekhnicheskiy {netitut imeni Dzershinskogo. o
(Boilers) S

L L S L A AR

APP :
ROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

"' s R ) 0 Il .1 1) Y . 1w L TR S 2 Sl A M CFA-RDP86-00513R001344
~ 29 Bl
AUTHORS:  Rakov, K. A. (Cand. Tech. Sc.) and Bulgakova, .V, (Eng.)
. (All=Union Thermotcchnical Institute).
~ PITLE: ‘Investigation of the working process of a uniflow boiler

of the heat and electric power station of the All-Union
Thermotechnical Institute with super-critical and

super-high pressures. (Issledovaniye rabochego prosessa o
pryamotochnogo kotla TPETs VTI pri sverkhkriticheskikh el
sverkhvysokikh davleniyekh). L : - '

PERIODICAL: "Teploenergetika" (Thermal Power), 1957, Vol.4, No.J,
: , April, pp. 21-28 (U.8.S.R.) -

-~ ABSTRACT: Internal processes in uniflow boilers operating
o o under super—critical—conditions display a number of
- special features due to the physical properties of water
- and steam. At a pgessure of 300 atm, and a steam :
temperature of 600°C the specific volume of the working
- fluid only increases by a factor of ten in the boiler. -
_ Because the medium is in a single phase there is no
zone of evaporation and the specific heat of the medium
is greater than when conditions are sub-critical,
Therefore, in boilers operating at super-critical pressure
~there are no pulsations of output at the coils. Measure-
ments were made of the temperature, pressure and specific
heat of the medium in the experimental boiler of the
Thermotechnical Institute. Measurements were also made
of the thermal loading of the surfaces and of the metal
temperature and the nydrodynamics of the medium were
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Investigation of the working process or o uniflowzyailer
of the heat znd electric power stevion of 3khe Ali-Upion
Thermotechnical Institute with super-criticsl erd
super-high pressures. (Cont.)

investigated in particular parts of the boiler. The
distribution of heat absorption between different
parts of the boiler was investigated when burning fuel
0il and coal dust. The results are presented in the form.
of graphs for different rates of steaming. When burning
fuel-oil, 65 to 7C% of the heat is applied to the :
radiation economiser, this proportion drops to 35 to 40% -
when coal dust is burned and that of the radiation super-
heater increases to 28-33%. The heat transfer of the -
_convective super-heater increases from 6 to 12% when
" burning fuel oil to 20 to 28% when bgrning dust. With-
constant feed water temperature (100°C) and super-heated
steam temperature (600°C) intermediate temperaturés in
" the boiler change markedly with change of load because
of the increase in the quantity of heat transmitted by
radiation in the furnace when the load is reduced.  With
“rapid changes in load there are corresponding changes
in the weight of substance within the boiler which leads
to the boiler coils being filled with excess of steam or.
feed water so that even when the delivery of feed water
is synchronised with the offtake of steam there are =
vsriations in temperature. Displacement of the point of
‘phase transfer is most marked when the proportion of . . .
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Investigation of the working process of & uniflow bSiger
of the heat and electric power station of the £l1-Union
Thermotechnical Institute with super-criticel and '
super-high pressures, (Cont.) TR ,
heat transmission in the radiction economiser is high. -
This is partly due to the characteristics of the boiler

‘used, in industrial boilers for super-cratical pressure
with a feed water bemperature of 275-300"C heat
transfer in the radiation economiser will apparently

. - not exceed 20% and,'therefore,'the,displacement of the

. point of phase transfer will be relatively small. An
essential question for the reliable operation of uniflow
boilers is to ensure that variations of temperature in
the coils caused by unequal heating and non-uniform
distribution of the medium are small. These temperature
variations must be less at super-criticszl than at sub-~ .
eritical pressures.  This question was investigeted znd
the results are presented in the form of graphs., In the

_period immediately before running the experimental o
boiler st a pressure of 300 atm. the possibility was:

. suggested -that there might be consideravle deterioration
in the heat transfer at super-critical pressure.. It was,
therefore, of interest to determine the external :
temperatures of the metal of the heating surface in the

region of phase transfer. Altogether 5% series of -
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uniflow boiler.

of the heat and electric povwer station of the All-Union
Thermotechnical Institute with supep—cribicul'and,

super-high pressures.,(Cont.)

measurements were made at preséureg from 180 to 300 stm,
super—heat temperatures of 540-6007C and loads of © to

12 tons/hour.

graphs,and,are discussed, The main conc

The results are presented in the form of
: lusion is that

the measurements of metal temperature ghow that heat
transfer in the boiler is good enough and that the.
‘gelected brands of steel operate within permitted .

temperature limits. The hydro-dynamics

" mental boiler were investigated.

of the experi- -
Determinations were )

made of the rate of flow of the medium in the tube of
‘the upper radiation section and of the transitional zone.
Lt sub-critical pressures these parts of the boiler work

wholly or partially on a steam water. mixture.
results are presented,in the form of graphs.

The
‘Phere were

no pulsations of flow in any part of the boiler over the

pressure range of 180 to %00 atm. with either constant

“or variable load or during starting or stopping of the

The non-uniformity of distribution of water

between tubes of the radiation ecopomiser was from & TO

The water distribution in the

upper radiation section improved with reduction in the L
_This improVement%.,f

boiler.

- 18% when burning fuel oil.

load and the uniformity was then better.
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Investigation of the working process of & uniflow poiler
of the heat and electric power station of the Ali-Union
Thermotechnical Institute with super-crivical and
super-high pressures. (Cont.) ~

was caused by considerable increase in the mean specific
volumes in the coils of the upper radiation parts with

" reduction in load and increase in the resistance of the

 tubes relative to the collectors. The hydraulic

~ resistance of the boiler was guilte small when burning
~coal but somewhat greater when burning oil because the
point of phase transfer was displaced. The water flow
through a single coil of diameter 32 -x 6 mm was 1000 -to
1200 kg/hour. In large boilers when the flow through
such a coil is 2 to % tons/hour the resistance of the
boiler should increase to 30 to 40 atm., With increase
in load the increase in boiler resistance was almost
linear. The resistance of the economiser and- the
upper radiation part was: practically independent of

- pressure, the resistance of the transitional zone increased

- with pressure. The experiments on the experimental
uniflow boiler showed that uniflow boilers at super-—
_critical pressure are most reliable steam generators.
They are more reliable than uniflow boilers working at
lower pressures since they work on a single phase
medium free from pulsation, stratification and non-
uniform distribution of a two-phase medium, With
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Investigation of the working process of & uniflow bogler
of the heat and elec¢tric. power station of the All-Union
Thermotechnical Institute with SUDGF-CPI»IC&I and
super-high pressures. (Cont.) ,

identical super-heat texperdtures tnp operating -
temperatures of the metal in them are closer to the
mean designed temperature because of improved heat
transmission and smzller temperature variations which
improves the operating conditions of the metal ‘
14 flgures, no literature’ references.
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"Thermo-technical Fundamentals of the Profile of Super-powerful Boiler
Units Operating at Super-critical Pressures.”

The Comiasion for High-parameter Stean of the Energeticheskiy institut
‘(Power Institute) imeni G. M. Krzhizhanovskogo AN SSSR held a conference on

- May 16, 1958 devoted to new types of equipment for block-assembled power
stations, operating at super-critical steam parameters. This paper was read

at this conference.

Izv. Akad Nauk SSSR, Otdel Tekh nau}c, 1958, No. 7, Pe L52
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RAKOV  K.h., K kand, tekhn.nauk

A 600 Mw. block of the Tanners Creek Elsctric Power Plant,
Teploenergetika 9 no.12:73 D '62, (MIRA 16:1)

(United States—Electric power plants)
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L , : S0V/96-59-5-4/19
AUTHOR: ~Rakov, K.A.,,Candidate of Technical Sciences

. - - Jk/m : - I I -
- TITLE: ~"The Use of Super-Critical Steam Conditions in Heat and . .
‘ R Electric Power Stations (District-lieating Power Stations) .

(Primeneniye para 5Verkhkriticheskikh parametrov na .
;teploelektrotsentralyakh) - ' '

PERIODICAL: Teploenergetika, 1959, Nr 5. pp 22-28 (USSR)

ABSTRACT: At present, the construction of heat and electric power
stations for district heating is lagging behind the rate
of housing construction, The use of high steam conditionsf
"in heat and elecfric power stations, including super- :
critical conditions; is particularly neglected. - Gas is
now becoming more widely used in towns and, as water-’
heating boilers are much more efficient when gas<fired -~
suggestions have been made that further development of the’
combined generation of heat and power is unnecessary. =
“Such suggestions are in fact ill-founded. 'In view of the
increased housing construction, heat supply from power -
‘stations may be made more efficient by increasing. the unit
size of turbines; increasing the. steam conditions to super-
critical, reducing the pass-out steam conditions and -
making the district~heating networks themselves more

PN G Lt G o)
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The Use of Super-Critical Steam Conditions in Heat and Electric Powerff

- Stations

cheaply. Table 1 gives the results of approximate
calculations to determine the econcmy resulting from the
combined generation of heat and power compared with ‘
separate production. Comparisons made for various steam
conditions clearly show the great advantage of using ‘
super-critical steam conditions. "In Table 2, a compariscn
is made between the total heat consumption in heat and
electric power stations and regional condensing stations™
when using the various steam conditions already mentioned
and a back-pressure of 2 atm. The economies that result =
from constructing large combined heat and power stations
are very considerable. The advantages of using superposed

. high-pressure sets to extend existing low-pressure heat and

electric power stations are discussed. By using super-

critical steam conditions in the superposed sets, it is

possible to obtain additional power for heat consumption
of 500 to 900 kcal/kWh, depending on the efficiency of the:
old boilers which are replaced., When superposed sets are
installed in heat ‘and electric power stations the old ’

R B R BRI IR B i n iy
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: _ S0V/96-59-5-4/19
The Use of Super-~Critical Steam Conditions in Heat and Electric Fower -
Stations , o
boilers may be used to cover water-heating peaks but
apart from this the existing heat supply cannot be
extended, 'Therefore. when superposing on heat and
electric power stations, it is best also to extend the
range of low-pressure turbines delivering steam for
process and heating requirements. New boilers for super- -
_critical steam conditions use feed-water at a temperature
of 275-300°C, which is higher than the temperature of the
.feed-water returned from the low-pressure turbines, s
Steam has to be taken from the superposed. turbine to heat
the feed-water and also to supply turbines derlng the :
- feed pumps.; Hence the amount of steam passed through the -
superposed turbine is 35-40% more than would be required:;
for the low-pressure turbines alome. A schematic dlagramfi
showing the way in which the low-pressure drum-type . e
boilers are used -to handle the heating-system water is
given in Fig 3. ‘When heating water instead of-raising.
steam, . the throughput must be raised by a- factor of about}f
'20; - in order to reduce the mechanical resistance it is -
. arranged that most of the water bypasses the economlsersrw
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The Use of Super-Critical bteam Condltlons in Heat and Elcctrlc Power '

Stations

'Cgrd'Q/GV

" A schematic diagram of superposed plant in a station thaf;f

already operates at two different pressures of 30 and o
100 atm is given in Fig 4, with particulars. Moscow Heat .-

and Electric Power Statlons working with steam conditions
"of 100 atm and 500°C can only be superposed with sets of .
- super-critical conditions., The best type of set to use

in these circumstances is discussed. When super~high- -

pressures are introduced into a station the feed-water

quality requirements become more stringent and special
attention must be paid to the condition of the condensers
in the low-pressure turbines, A number of cases of the

use of superposition of new sets on existing stations is
considered. It is sometimes thought that although the

use of superposition results in considerable fuel

. economy, the capital cost per kilowatt is excessive.

This false conclusion mainly results from incorrect methads
of calculating capital costs. The correct way is to . =
include not only the cost of the actual station but alsoc .
the cost of the new ‘mines and means for transportlng fuel,
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"The Use of Super-Critical Steam Conditions in Heat and Electric Fower -
Stations - : : '

which may considerably exceed the actual cost of the

power station., Table 3 gives costs for a station :
operating with steam conditions. of 300 atm and 650°C in
sets of 300 MW; the cost of the mines and of the means

of transport for different kinds of fuel are itemised.

For the case of Moscow Basin coal the cost of the mines :
and the transport facilities is twice that of the station,
When higher and more economic steam conditions are used
the capital cost of the station itself increases but the -
cost of providing fuel and transport is reduced, This
question is considered in more detail in relation to
particular examples; citing Table 3 for the costs of
bower stations in different places running on different
kinds of fuel. In most of the cases considered, the

high steam conditions. Super-~position is found to be
- disadvantageous only when ‘gas fuel is used near to the
' ‘ : fields or when cheap Siberian coal is burned near the ‘
. Card 5/6 . mines, These data relate to condensing stations but the -
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: 50V/96-59-5-4/19
The Use of Super- Crlfical Steam Condltions in Heat and Electric Power
Stations :

conditions for district-heating stations are more .
favourable because of the greater fuel economy. It is
accordingly recommended to extend existing heat and
electric power stations by superposition and, in .
constructing new heat and electric power stations, to use
steam conditions of 300 atm and 650 C with single-shaft
 heat-supply turbines of 200 MW. There arekk flgures

3 tables and 3 Soviet references, : s

‘ASSOCIA”TONz Vsesoyuznyy Teplotekhnicheskiy Instltut (All Union
Thermo—Technlcal Instltute) . .

Cérd 6/6‘
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Uaing chemically desalted feed water in high-nresaure and super-

pressure once-through boilers. ‘Blek. stn 29 no,3:8-12. Mr 58,
 (Feed vater) ‘ - (HIRA 11:5)
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STRPANOV, Yu.A.; TARASOV, L.Ya.; TOKAREY, L.I.: USPASSKIY, P.P.: '
FEDOROV, A.V.; FERR, N.X.; FRENKEL', N.Z.; KHRTF2TS, S.Ya,; KHLOPIN, -
M.1.; KHODOT, V.V.; SHAMSHUR, V.I.; SHAPIRO, A.Ye.; SHATSOV, N.I.;
SHISHKINA, N.N.; SHOR, B.R.; SHPICHENETSKIY, Ye.S.: SHPRIHK, B.B.;
SHTFRLING, S.Z.; SHUTYY, L.R.; SHUKHGAL'TER, L. Ya.: RAVAYS, A.V.:

, : S (Continued on next card)
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ANDREYEY, A.B. (contimued) ... Card 2.

. YAKOVLEY, A.V.; ANDREYRV, Ye.S., retsanszent, redaktor; BERKEE- ,

- 'G¥YM,B.M., retasnaent, redaktor: BERMAN, L.D., retsantent, redaktor;
BOLTINSKIY.‘V.N.,,retsenzont; redaktor; BONCH-BRUYKVICH, Y.L., .
retsenzent, redaktor: VELLER, M.A., retsanzent, redaktor; VINOGRADOY,:
A.V., retesnzent, redaktor; GUDTSOV, H.T., rstsentzent, redaktor;
DRGTYAREV, 1.L., retsenzent, redaktor: DEM'TANTUK, F.S., retsenzent;
redaktor; DOBROSMYSIOV, I.N., retsenzent, redaktor; YELANCHIK. G.M.
retsenzent, redaktor;ZHEMOCHKIN, D.N., retsenzent, redaktor: -
SHURAVCHENKO, A.N., retsenzent, redaktor: ZLODEYEV, G.A., retsensent,
redaktor; KAPLUNOV, R.P., retsenzent, redaktor; KUSAKOV, M.M.,.
retsenzent, redaktor; LEVINSON, L.Te., [deceased] retsenzent, redaktor;
MALOV, N.N., retsenzent, redaktor; MARKUS, V.A. retsenzent, redaktor;
METELITSYN, I.I1., retsenzent, redaktor: MIKHAYLOV, S.M., retsenzent;
redaktor; OLIVETSKIY, B.A., retsenzent, radaktor; PAVIOV, B.A.,
ratsensent, redaktor; PANYUKOV, H.P.,retsenzent, redaktor; PLAKSIK,
I.N.» retsensent, redaktor; RAKQY, X.A, retsentent, redaktor;
RZHAVINSKIY, V.V., retsenzent, redaktor: RINBERG, AM,, retsensent;
redaktor; ROGOVIN, N. Ye., retsenzent, redaktor; RUDENKO, K.G.,
ratsenzent, redaktor; RUTOVSKIY, B.N., [deceased] ratgentent,
redaktor; RYZHOV, P.A., retsenzent, redaktor; SANDOMIRSKIY, V.B.,
retsenzent, redaktor; SKRAMTAYEV, B,G., retsenzant, redaktor:

‘SOKOV, V.S., retsenzent, redaktor; SOKOLOVY, - M.S., retsenzent, = -
‘redaktor; SPIVAKOVSKIY, A.0., retsenzent, radaktor: STRAMRNTOV, A.Ye.,
" petsenzent, redaktor; STRELEPSKIY, N.S., retsenzent, redaktor; - o

L - . (Continued or mext card) . .. .°
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ANDREYEV, i.V.,(contimied) ,,,.. Card 2,

TRET'YAKOV, A.P., retsenzent, redaktor; FAYFRMAN, Ye.M., retsenzent,
redaktory XHACHATYROV, T.S., retsenzent, redaktor; CHERNOV, H.V.
ratasnzent, redaktor; SHFRGIN, A.P., retsenzent, redaktor; SHBSN- :
PAL, V.M., retsenzent, redaktor; SHESHKO, Ya.F., retsermant, redaktor;
SHCHAPOV, N.M., retsenzent, redaktor; YAKOBSON, M.0., retsenzent,
radaktor; STFPANOV, Yu.A.. Professor, redaktor' DEM'YANYUK, P.S..
profeseor, . redaktor; ZNAMENSKIY, A.A.. inzhennr, redaktor;PLAKSIN,
1.N., redaktor; RUTOVSKIY, B.N, [deceased] doktor khimicheskikh nauk,.
professor, redaktor: SHUKHGAL'TER, L. Ya, kandidat tekhnicheskikh

nauk, dotsent, redal'tor-BRPSTINA B.S., redalrtor wa{EHSKIY, A.A.,
_redaktor.

(Continued on next card)
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ANDREYRV, A.V. (continued) .... Card &.

[Concise polytechnical dictionary] Kratkii politekhnichesku
slovar!, Redaktsionnyi sovet; IU.A.Stepanov i dr. Moskva, Gos.
18d-vo tekhniko-teoret. 1it-ry, 1955. 1136 p. (MLRA 8:12)

1. Chlon-korranpondent AN SSSR (for Plaksin) -
('l'ochnology-—nlctiomrha) :
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R L R ) i&o Apﬂtatimolmmh’,hunmlmof—

j : ) . I R existing power siatioms. K. A.” Raxov. -~ Eleds..
B : R Stantsil, 1983, No, 9, 1320 1§ Ragauonr— o

- Change of boilers and tutbines to ligh pressure

B !hetﬂul E!‘ih‘é“u Au" 7 S : S (15:) ahma’io‘-;‘(gl‘z% ’:'"d .dd‘m’t iul’ :euenemtiv:.n
vy N4 S ser heatin - may fesult in powet out
Vol. 57 No. 675 : RN o i‘::m_asewof‘cﬂsling ;iqu:ry ;::iions by 70—8&2.

L Mars 1954 L : . Additional powér Is sa ublainable In power-slatiohs

: Electrical Engliwerind i minimum heal eonsumption 600-1000 kealkWh.

- ST m Lo T To decrease the numbef of ficw Liirbines iheif rating

~ ' should be ficreased 1o 100 MW, . 1t is nécessary io
‘design boilers for 250 aifn. 600°C producitig 120, 240,
480 fo‘h!lh'r, - These will tediiiré Eoriceponiding pistuti
putnps; which may altd bereasé the efficiency of fhe

;- -power statiod by 13 and ensure betier regulation of :

© - boilére - UsE of inietipediate stédm héating may o

~lictendefliciendy by $:3:324 0 wikaadntiiez

TP—— T, S soamr e

[ s L T s o e < 8 St S 8 S5ty A e
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BAKOV, Koh,, kandidat tekhnicheskikh nauk; KROL', L,B,, kandidat tekhnicheskikh
nauk; VARAVITSKIY, I.B., kandidat tekhnicheskikh nauk; BIMAN, V.M,,

kandidat tekhnicheskikh nmuk,

Preblems in designing large ence-threugh beilers fer supercritical steas
parameters, !'eplunnrgetiku’ 5 no.B'J-lO Ag '56 - (MIRA 9:10)

1, Vanoyuzm tnplotnkhnlchnkiy in-titut 1 Orgonorgutny. ‘
: (Boilnrs) ‘ _ o

SR Faed RnE T o G e
T i Al i SR A VS B SN R 0N o A PRI SR T} IRt 3
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RAKOv'. .A., kandidut tekhnicheskikh nauk,
Uﬁe of superstructures in expanding exiating electric power plents, Elek,
sta. 2 n0.9:13-20 § '53, ‘ (MLaa 6:8)
- (llectric pover plants) '
B WU P IR i TV T T T L “r~7 Ty e Fain ‘,”;
T ihag (R ERIRTE o &sfﬂ&'(.&""—“ﬁ%f*?ﬁ. TSR S A IR e s
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/lci".'_ I xg g EXIBTING POVER STATI . fadov, KA,
(s, Sca. (e l?lm. e 1320}, ‘the artiele Cen L R
lm' IT- ol pﬁ -ulu ) .lwl-ﬁﬂln l.ﬂ-iu L : :
MEwitien). presmre . ng suRiMary regenaretive .

et of water W to ! Pemdering Dossidle an 1neresse of 70-08 In

- station copesity, - To keep down the numboer of topping turdines their
© . Sgecity shpadd be Increosed to 100 Wi,  The employment of intermediate
Mo uo-hnuhg Incresses station atﬂclemy by 1.5-251 os compered with

- SR ....... -.‘m BB,
; ST e e T e e e A T 5-:5:'521?-"!&-"' R
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PoRIUDICAL:  Teploensrgstika; 2939, Hr 79 PP 405y (S ARD

ARSTRACT:Phis arbicle desorites eigut dif

fea

boiler with an output

conditions are 310 atm 655 i
second one at 14 srw from 370 ne
570°C; the feed wuter tem
conclusions are that new

from 420 to 5707°C and a

boilers of this oulput.
“ has been comacn hitherto

furnares. witi burners at

Higher boiler outputs

fegrent arrangements of a
550 tona per hour, Thne shean

a0 with one reheat at 60 gt

peratyle is 2955C, The general
arranguents will be weguired for .
fhe  inves ted-U arrangement that o
does not look wery promising and
the top appear Lo have advantages:

botn sides, in or

dur to keep the

will necessitate screens heated from.
poiler size dewn. ' :

Verticular tube arrangauunhs

are more convenlent - than

card 1/9 horizontal Lo ereils In 195657 the All-ldnton The rme--

P R St e e :
T4 AT A PR MM L SRS RETNENS. BOH FUf Aot i P S ST i P Eorret] B
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BOV/GE~57-71=11/26

BOilér Arrangements forVSOOVM? Cets with Stean Conditions of
300 atm 650°C '

~ mebnical Institute and Orgenergostroy compared a number
- of draft designs for a boiler with an output of 823G tons .
per hour burning Moscow Pasin Coal. Some of the findings
“are applicable to other types of fuel, but not all. The
fundamental requirements ure the same ng for smalier boil-
ers but they are more severe; for exampie, greater .
reliability and longer operating periods. Accordingly,
when burning solid fuel the gas temperature before the
super-heater should not exceed 950 - 1050°C, and moderate
gas Hubes operating in parallel must be heated as
uniformly as possible. The fecd-water for cnce-through
boilers must be specially pure. When super--critical
pressure is used the feed-water may be regeneratively
_heated to a temperaturs of 275 -~ 3%0°C., This zekes The
cycle more efticient, but aggravates the probiem of
cooling the flue gases sufficiently. At super--critical
pressures the mediuam 1s at a higher temperature, which
complicates design, but the - specific volume of steam is -
, smaller. Hence for a given internal resistancas, the tube -
]  diameter, and consequently the vube wall thickeess, may
Card 2/9 be reduced. Therefore, tue total welgnt of metal per

N FR MW T 3.5 AT
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SOV/96~59-7~11/2§

1: -3011er Arrangements.for 200 MW Sets with Steam Conditions of
© 300 atm 650°0 - R ' ”

kilowatt-hour output may actually be smaller in the - =
boiler at super-critical pressure than in a normal high-
pressure boiler, though, of course, the metal used will
be more expensive., The high temperature of the feed- .~
water leaving the ecomonisers necessitates air--heaters
of very large size, to reduze the flue gas temperature
sufficiently. It accordingly beccmes important to
design new types of compact and 1light air-heaters not
subject to corrosion. A temperature~-enthalpy diagram
for a once-through boiler is given in Figure 1. The
"phase-conversion' temperature, or the point at which
the specific heat of the water 1s greatest, is about
400°C at 300 atm, During regeneration of steam at.
300 atm, 40% of the heat should be delivered to the.
medium in the liquid phase and 60% to the super--heated

_ steam. The problem in arranging the radiant surfaces in- =
Card 3%/9  the furnace is primarily to distribute the total radiative
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Boiler ArrHBEements for 300 wW Sets with Steam Conaitiuns af
300 atm 650°C o ' o ' ‘

hent output between the radintion gurfrces of the
economiser, the 300 atm super-henter apd the ro-nheaters,
in a double reheat cycle about 0% of all ihe hend is

used for reheat nnd it becomes imposaitle teo locnte both
re-neaters in the convective gns way tegother with the :
‘economiser, tie transitional zone and the gonvective super-
heaters. ience it is best to use radiant super-heaters :
for the 60 atm reheat and convective ones for the 14 atm,
Accordingly, the convective part of the furnuce centained
the convective 300 atim super-heater, the convective 14 atm: -
re-heater, the transiticnal zene,’ the second-stnge nir-
neater, the convective economiser and the tirst stage alr-
heater. The eurve of v = f (i) given in :igure 1 1llua-
trates the smooth increase 1n specific volume of the med-
iunm during the prccess of steam generation, An enthalpy-
tempersture diagram ior the flus grses Ls given in Figure

5 for one of the variants of btoiler considered.  With the

existing procedure for caleculating radinnt lieating surioces
: it iz not pos:iible to maike seprrate caloulntions for :
Card 4/9 surfaces operating under different vonditionz in different o

T

PR AT SRR e D AT L : B . i
XL AR AT A 2 T AL e R i W s S B ev A 7
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307/t (L ek

y ﬁoiler Arrangemenss for 300 #W Seus with Steam Conditions of:
300 atm 650°C o o

parts of the furnasce, in tae sbsence Of.?def“??f,ei?er“
imental d4s2%ta it was necessary to use rather #rbl ;iq{jn ]
factors for the effecticensss ovau£1?u§ radigpﬁ ;;;dcfg
surfases; the factors are given in faJE?‘%’ ﬁ'?” :Be
super-critical pressurses leads %o ﬁ;?el%glqga'fg’an:
deszign of furnaces ond 1n ;he arr?pg?Tegt ?;'rf%inn SO
heating surfaces, With boiler OUup?ga&?F?%'?r éw;tea'frOmf'
ians per hour, 1t iS'neces§arX'to,useﬁaurgin?,t(ggé.‘rm
‘both sides, which divide the turna;g from m?{ ’i 1-305
into two or even three chambers. ~¢or outpu=s ?frveubbilprf-
tons per hour and more. the excegsxve“heig?u;S 53 boller.
may requirvi the use of ndditionnl sereens ffr%pﬁ;ﬁﬁ; b
sendiculnr te its axis. in the ultimate tnuhﬁafuu:%e“;;rlyﬂ
be divided into = number of small chgpbg?s{ ;? 12 s thIs»”
Ramzin boilers. ke advaniages gn@ QlSHdenrﬂgigtOLgt , s
arrangement are discussed. Sufglc}ent’d??i ls<£9’b¥”éuch“ '
available +o permit judgement ol the minumum Siréémativ o
shambers wien ourning dry @Aoscow pasin qul. ,p;:;;“qb;wn' ,
- ' diagrams of eigpns diiferent boller arraugugﬁggi_:];h»b;rnérs
. Card 5/9  in Figure 3. verianis 1, 2 nnd 3 use & furnace Wil not
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Boiler Arrangements 160 300 W Sets with on2nn Copditions

300 atm 650°C

‘at the top and Lwo soroons nedtod from bnin a;d%“;wh
variants 4 and 7 have the burners wb the top }uP”uTL?WC
iéngitudinnl'nnd trangsverse screens; vw;;nna'b ib?d.;-%~
way furnace with the burpers aﬁ‘tne‘tap;wvgggnn,A{‘?T’ftlﬂn‘
Vé}tiﬁal tower srrangement; and Vﬁrl%nth-¥?“J‘quz;;b{hni'f
- 11 iav Corrangement, o L owlilb beosceh nt ool
i su ted-U srrangement, Lo WLlL ’
ot the usuul inverke ' : ent: - 15 WLLL B8 SO0 e
ful siderati i given 1o the use o urners o e
Cfull consideration 18 given - _use of turners on |
top of the furnaace. with ifusl bunkers 4r£u¢5?g‘wggiiéége
gurnors This arrangement impruvﬁs,ihe Luznavz g‘v_*ié
45 compred with the wsual inverted-u ﬁ'?inge$;211uré:r*
addition n z i : sep; the boller and wurpins
iiition. Tho steam pipes between TS el 4 turbing
;fglg;ogiﬁ@ qhi'fbr P ine grept neight of tne rwo-siage
"L’ RN B =3 S ) s Py

“tubuler nir-heaser makes L ] bduse
éggiéﬁf 5;{ ; single_stage_beater~may‘9? %?fngggqj
" purning dry .aoscow ceal. Hitherto, mé?ib aiies
pave used the inverted-uU arrang?menf hlh.??ﬁww%‘?
dranant eaquipment iooated nt‘dngqg *“Veihfﬁ‘,,:;;,,
. _ sciler frent facing the ?urb;nf-f??mg,alb}iqu;L“
7 Card 6/9 ig = geod one witn gxinting CuvELs mt booames
LG 9

t diftisult to produce = compac?

Py
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SOV SE BTl e
7 » - ' o anditions af
Bbilcrrﬁfr'ngpmen*s for 300 MW Sevs withi Steam Condirionn Ol
2 %1 = L 84 I :
300 atm 650%C ‘ o |
V ’ ) ) : ) - N PRE E
' i the ou iges, phruicularly wien the torier/
epient oo tha eunpuat rises, ALIT : he torl ’
Yﬁﬁéigg nnit 539§ ig upad, dith cnge-through pmxleés
Ghorp.{%,ﬁﬂeﬁ-zr fresdem to depart from the inverted-

arrengemer:s in which -an attempt hnspbeen<m@Q$"Zi‘izgﬁﬁgiqr
ne len ] & minlverised~fuel lines 1u Lliusilages 4t
the length of the pul7ver ,lines Liusiraye’
’ 5 ~vihed in the taxt, A Swo-way IUInZS
CPigure 5 and descrive ths i A -way furnss
wi%g vurners at the top, varian® b, i3 }11uer%t;?ﬂ:ﬁ1hﬁ
‘r“ ¢ and Jdes-ribed, ‘the design seeds wo o combine tns
LYd » A A

- Fieu
~best features of ,
andvantages are dis&gssed,‘ !
8. jllustrated in Figure 7, na

large boilers in the

+he Y oand inver:e

Tne %GWar arrangemen11
a nct yel been app-
Suviet Union, althougn

d-U types. snd 1t8

¢f variant
tad te.
5

AR

thiore

considersble experience of it in biizeps 2f ?S%ﬁiinguégzibf‘
Prhe advantages and disadvaniages oo yPlS a?fﬂféiﬁ;J‘a{”
examined. +he deaign ¢f screans 1S tne? ;?2?:163;3 v
some length and the respective Qgrlts;qd Jb;“h mt ard
vertieal tuvbe arrang?mengs‘erf;gi?cuit:é;é ;
the thrse arrangemen’s ol Jeré?%“éizéh'ih"ré

Card 7/9 SN 154

dimgremmatically in Figure 8
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Boiler Arrangements for 300 MW Szts with Staam Condidisns of
300 atm 650°C ST TR o

data show that a radiznt su er-heater of types 111 of Tapis=:
2 gave the best performance. 1his system nlsc has the -
advantage that the flows of heat and water can be contrelled
independently for each nalf of the boiler, “hus, dividing
the furnace into a number of sections gach with 1ts own’
combustion process results in greater thermal unifecrmity
and permits ¢f more flexible contrcl of the individual
heating surfaces, Sub-division of the furnace by & number -
of verticali screens offers the designer new pessibilities, .
The arrangement of the boiler -relative to the turbine is
most important, particularly in limiting the lengths of
steam piping. <Lhe super-heater cutlets must be on the
convective side of the beciler and 1f this side is facing :
‘the turbine room the total iength of steam piping from the -~
boiler tc.the turbine can be cut te 40 - 50 m. The - o
influence of boiler design and arrangement in cutting down: -
the power consumpticr cf auxiliary mechanisms may be judged
from tne data in Tablie 3, whick shows the resistance and -
: power consumptionsof individual parts of the boiler equip- 0
Card 8/9 ment such ase the feed pump and dreaught fans, The data show
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Boiler Arrapgoments tor 300 MW Sets witih S-iam Oondat.oons of
C %00 atm 65c7C . . , ;

when the bunker is lecated on top el the furnace ag agains”.
the usual invertsd-U arrangement is equlva}enL to rc?%«;f?,
“the hydrnuli"»rpalsfanb“ of the fxlep.?y?!.i,n?w ; 3“‘*
nlgs be seen that a first es: sential ol [uxl@ _de xpn/ in
“arrangement ig ¢ minzm«SJ the resLannco of the gas/sir.
trnet. The main characteristics of o boller 3~~;5ncarqvw
i.;;'rhn tg variant 7 are teoloted in mnlp 4. 17w _
gtated that varian*s differ in menu?,ccnggnr by G50 1??5
nnd in thermnl insulation oy 280 tons 1% i3 Letter A
sompare the varianis bv mwval con: amnfxun than tg fuf;? 8
the latter depends on rathsr arbdlir rary factors su h a2
factory cverneads ﬂrd devninrmunt coste,
‘there are 8 figures and 4 vables

that the reduction in the lt“r)r;fh of 'gulverirsed-»i‘usal tin=e
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mITLEs 'Eyhthiis,bf'inférnal féedbaékknehtralizatibn netﬁorks’_
' in transistor,circuits IR ' : .
SOURGCE: Akadéﬁiya nauk'Ukrayihs%byi RSR;,Inétytut mashynozhav— '
‘gtva 1 avtomatykys Liviv. Avtomaticheskiy kontrol' 1.
izmeripel'naya tekhnika.'no.‘ﬁ,'ﬁiev, 1961, 59 - 63
TEXT: It is péssible to show that the connection of sditéble

ments, frequency
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A method of

tralizing networks are calculated.
element is given.

immitance of any two-terminal network
of constructive network: synthesis,
vack of a two-stage transistor amplifier (Fig.
sumed that the characteristic conductances

and the
addition renders it possible to
and to determine. the character of frequency relationship
tralizing networks. Finally, analyzing
. 'sion is obtained which becomes. equal to zero under cer
- Fig. (3) depicts ome of the methods of internal feedbac
Here the feedback in the first transistor
bridge circuitc'The negative
lized by means of a transformer and a
ed into a,unidirectional device.

gonductance Ykz.

" anplifier is convert
of constructive'synthesis'can be applied

: Card.?/K ?'
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As an example

neutralization of the jnternal feed-

' 2) is examined. it is as-
of both transistors are known.
jven for both transistors.

e is obtained directly from Fig. (2

tain conditions.
k neutralization.:

is neutrdized by means of a

feedback in the gecond transistor is neutra-
In this way the

‘The above methodr
to circuits with thermionic val-
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AUTHORS ¢ A Hanos
V LTLE Mugnntiv frequency divxders | v
oo | t mashynoznav-
s a nauk Ukraylns'YOJL RSH. !nstytu fontril
SOUREH Akademivtomatyky, L'viv. Avtomat*ches:zé L1 77
1
ii:Zrltel'naja tekhnlka., 5, Kiev,
- 1ic&—
evformanﬂe and tbe apy
e . This &rtlcle descrlhe:nt?;pgrtant version of frequency

tic freguency d;Vlderzge frequency by two (Fig 1) The

trument dividing natural frequercy.
dividers i: &nnIEZcillatlng circuit with vari??iie gource via 8 resis-
e miings connected to 8% slternatind ;Oma netizing windings. Six

. windings w» ing an ese
The ¥ and a diode act as both exciting der are given Thes
~tance R, 8 divider was-

frer‘uﬂﬂcy d-} "i
dif L .uations defining. the s frequency
1.feren11alee§2;flcult o solve. Therefor; th:gicnsqof stable and re-
equet10n5 il examined exPerlmpntally The 4 1hé relationshiPS bet—
very thnroughlﬁltzons of frequency div1si°ﬂ and ~
producible con ; ‘

+ions of magne

card 130
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ween power *ansfar coeff zcipnt and cirzsuit paramc ers were examlned
Thé operation of magnﬂtic frequency divider depends on primary vol*age._
requency, load and other parameters. The increase of C results in wi- ‘
-doﬂAng the limits of stable operation but this causes an increase of T
threshold voltages of the initiation of frequency division, The opti- ‘ L z o
‘mum power transfer coefficient in the circuit under test reaches 20" %. :
The shape of the output veltage curve is practically irdependent ‘of the
shape of supyly vo;tage waveform, provided the magnets orperate ixn the
gaturated condition. The divider output voltage does not contain any
even harmonics, even if the supply voltege is distorted. This property
is important whnn the divider is used as a source of .suprly for trhe se-
"~ ¢cnd harmonic magnetic modulator. The frequency divider can be used in
- those cases where a 90C phase shift at halved frequency tetween twe vol-
tages is required. Tests of qa arrangement utilizing iwo frecueuc, di-
viders for the purpose of guadrature shift proved that the operation '
did nst depend on either frequency, load or paramenter vnriataons with
time. There are 6 figuras and 3. Scviet- blﬁc referencps
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AUTHOR: Rakov, M.A. . ;
TITLE: - Producing’ Phasa-shifts by “eans of Frequency Dividers -

PERIOﬁICAL. . Pribory i t ekkhnika eksperimenta, 1961,;ho. 2,
Pp. 110 - 112

TEXT: There exists a p0551bility of producing phase‘shlfts
by means of frequency changers.,. Thus, if at the input of twe

~devices two signals of frequency £, shifted’in phase by

180° , are appliedamd the output produces a frequency f2 guch

f2 v=‘ nfl s 7, . S ,(1)79‘

,then assuming that in the secondary clrcult there exists only

a unique periodic operating condition, the phase-shift between - ./
the voltages at the output (taking 1nto account the frequency éK
change) will be equal to:

¢ = nfyY 7 k {2) .

d L e R YR
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214,09 ,
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Producing Phase-shifts .... E192/E382 ' ' : §7/

If now: 1/n  is an integer, which means that the frequency

is divided an integral number of times, the phase-shift will

be equal to a portion of the initial shift. For example, for

n = 1/2 it is possible to obtain a phase-shift of 90 between
the output voltages and for n = 1/3 the phase-shift is 60°.
The phase-shift of 90° is of particular interest. In this

case, it is possible to use frequency dividers based on

magnetic elements; these are advantageous in having a wide
bandwidth, high efficiency and large output powers. The most-. -
suitable magnetic dividers (Refs. 1, 2) are the devices containiyg o
a rectifier in the excitation winding (this is illustrated in
Fig. 2); these have 'the advantage that they do not require

a separate source of direct current. Experimentally, it is
known that such a system can operate satisfactorily over a

‘wide range of voltages and frequencies. Another advantage of

" this divider is the fact that the output voltage does not
contain any even harmonics (this is illustrated in the oscille:
gram of Fig. %4). This property is particularly useful in the
case when voltages shifted by 90° are used for supplying

Card 2/4
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“Producing Fhase-shifts ... . - Elg9t/&382

a-magnetic nodulator. A completc circuit for produc1n" a
90° pliase-shift is . given in Fig. 5. ilere, the potenticmeter
. Rl;jis used for controlling the output voltages U, and U, e
1 over a wide range of opcratlnv'conditlons, the device gives
a’stable phase-shift which is independent of frequency or
L. loade The device is very sinmple dad does not recuire any

B A adjustment. Thero are 6 figures and 3 Soviet refe: *ences.

“ASSOCIATION: = Institut mashinovedeniya i avtomatilid AN ULrSsh
(Institute of Machine Technology .nd :
Autonatics of  the Uiirainian S3it. - .
L BUBMITTED: - March 19, 1960 '
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I‘ifod'ucin;; Phase-shifts .... Ligz/E382
Finm. ‘2: , S
. V"l’ = 50¢C turnsy;. w, = 2 0CO

turns; rrirc’&l"ﬂ‘}l?;u!O (PESHhO)
(/-0.1%, cores of permalloy
Ty (79M), 35 rings,

b = C.1 mm, - ‘ '

g

: 2. .
'8 = 0.05 cm” (where S is
the transverse cross-section
of the core).

,Cnfd L/h
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